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Summary
AIMS OF THE STUDY: An increasing number of patients
are using telehealth before contacting the healthcare sys-
tem. If we are to optimise future telehealth strategies and
adequately respond to patient needs, we need to know
more about the frequency and characteristics of telehealth
use. Our objectives were (i) to investigate whether patients
use telehealth before consulting the emergency depart-
ment (ED), (ii) to compare patients with and without use
of telehealth, and (iii) to investigate adherence, confidence
and satisfaction.
MATERIALS AND METHODS: A survey was conducted
among ED walk-in patients at a tertiary university hospital
in Switzerland. Eligible patients were questioned about
their use of telehealth before current presentation, during
30 shifts from 23 October to 15 December 2019.
RESULTS: A total of 183 (43.9%) of 417 surveyed patients
used telehealth, with the telephone being the most com-
monly used modality, especially among elderly patients.
Patients using telehealth were more likely to be male
(53.5%, p = 0.001) and were similar in age to non-users.
Telehealth users tended to be better educated. Telehealth
was predominantly used for semi-urgent non-traumatic
diseases that did not lead to hospitalisation. All age
groups expressed satisfaction with telehealth, trusted the
recommendations and adhered to them. The main reason
for "non-use" of telehealth was lack of knowledge.
CONCLUSIONS: Lack of knowledge about telehealth op-
portunities and barriers in specific patient groups should
be addressed to include all patients, and thus to exploit
telehealth’s many advantages.
Introduction
Telehealth is defined by the US National Institutes of
Health (NIH) as medical care provided at a distance. It can
include communication technologies, phone or video calls,
smartphone applications and the use of internet resources
for self-care [1]. The use of telehealth resources for health
issues in general and emergency situations in particular has
become widespread among patients [2–4].
In 2018, more than 65% of the Swiss reported having used
the internet in the previous 3 months to obtain information
on health issues [5]. Various studies reported that 65–80%
of patients who use telehealth or inform themselves online
about their symptoms before an emergency consultation do
not communicate this to their attending emergency physi-
cian, and consequently do not give the emergency team the
opportunity to adequately respond to this prior information
and the resulting needs of the patients [4, 6–9].
As a result of the increasing number of emergency patients
and the decreasing willingness of young general practi-
tioners to provide emergency services, and exacerbated by
the coronavirus pandemic, there is currently a debate in
Switzerland as to whether telehealth could provide support
in this regard [10].
According to the literature, the use and acceptance of dig-
ital tools [11], and telehealth specifically, depend on age
[12], gender [13, 14] and level of education [14]. In order
to optimise the use of emergency telehealth in the future,
reliable data are needed on both the current use and the
users of telehealth, the outcomes of its use and the willing-
ness of patients to use telehealth in emergency situations.
With this exploratory study, we aimed to (i) explore
whether patients use telehealth (defined as phone calls, in-
ternet use and use of applications) before presenting to
the emergency department (ED), (ii) compare patients with
and without telehealth use, (iii) investigate outcomes of
telehealth use (adherence to the recommendation, confi-
dence and satisfaction), and (iv) explore the attitudes to-
wards telehealth use of non-users.
Materials and methods
Study sample
Around 50,000 patients are treated at Bern University Hos-
pital (Inselspital) ED per year [15]. In accordance with
the objective of this exploratory study, a consecutive con-
venience sample was obtained during 10 early shifts
(7:15–14:30), 10 late shifts (14:30–22:30) and 10 night
shifts (22:30–07:15) within the study period from 23 Oc-
tober to 15 December 2019, including weekend days and
weekdays in the ratio 2:5.
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Inclusion criteria were age >17 years, primary presentation
and consent to participate in the survey. We excluded pa-
tients who had not taken the decision to consult the ED
themselves (referral for a planned specialist follow-up or
referral by family physicians or police) and patients who
were categorised as “very urgent” according to the Swiss
emergency triage scale (STS) [16]. Severe language barri-
ers with the study team (who spoke fluent German, French
and English) were also a reason for exclusion, as well as
failure to obtain informed consent or patient discharge be-
fore the survey was conducted.
Survey design and conduct of the study
The study was conducted as a cross-sectional study with
prospective data collection among the adult walk-in pop-
ulation of a tertiary care ED in Switzerland. Patients were
enrolled and screened consecutively for eligibility. In-
formed consent was obtained in the waiting room area.
In order to assure the safety of patient data and avoid miss-
ing data and misunderstanding of the questions, the sur-
vey was conducted as a paper-based survey and completed
by the study team together with the patients in the waiting
area. The study team involved in the patient survey con-
sisted of two medical students, who were instructed and
closely supervised by the senior researchers (AM, TCS).
Treatment was not delayed for the patient to complete the
questionnaire; if the questionnaire was not completed dur-
ing the waiting time, this was finalised after the consulta-
tion.
The survey consisted of 19 questions (see appendix 1). Our
survey questions covered three main areas in accordance
with the study aims: (i) the use of telehealth before present-
ing to the ED and characteristics of telehealth use, (ii) tele-
health outcomes, and (iii) readiness for future use of tele-
health. We tested the questionnaire before the start of our
survey with medical doctors working in the ED and with a
convenience sample of patients.
Patient and consultation characteristics were extracted
from the electronic patient records. Triage at ED presen-
tation is made by trained nurses according to the Swiss
Emergency Triage Scale [16].
The present investigation was registered with the Ethics
Committee of Canton Bern, Switzerland under the number
2019-00635.
Statistical analysis
Data analysis was performed in Stata® MP 16 (StataCorp,
The College Station, Texas, USA). For descriptive analy-
sis, categorical variables were presented as absolute num-
bers and percentages. The distribution of the continuous
variable “age” was described as median and interquartile
range (IQR), as the variable was not normally distributed.
All other variables were categorical variables and were
compared using the chi-square test or Wilcoxon rank-sum
tests, as appropriate. A p-value <0.05 was considered sig-
nificant.
Ethical considerations
The present investigation was registered with the Ethics
Committee of Canton Bern, Switzerland under the number
2019-00635. Consent was obtained from each patient. No
treatment was delayed or otherwise influenced.
Results
During the shifts included within the study period (23Oc-
tober to 15 December 2019), 809 walk-in patients who vis-
ited our ED were screened for eligibility. A breakdown
of the reasons for exclusion (n = 392) is presented in the
study flowchart (fig. 1). A total of 423 patients were final-
ly included in our study, and 417 complete questionnaires
were evaluated. Baseline characteristics of all survey par-
ticipants are presented in table 1.
Use of telehealth and comparison of telehealth users
and non-users
Fewer than half of our patients (43.9%, n = 183) used tele-
health resources before presenting to the ED. Table 2 com-
pares the patients who used or did not use telehealth. The
use of telehealth did not depend on age (p = 0.355). The
proportion of females in the telehealth user group was low-
er than for non-users (46.5%, n = 85 vs 62.4%, n = 146; p
= 0.001). There was a significant association between edu-
cation and telehealth use (p = 0.009). In our sample, 34.4%
(n = 63) of telehealth users had received tertiary education
compared with 22.7% (n = 53) of non-users (see table 2).
Patients who had previously successfully solved a medical
problem using telehealth were more likely to be in the tele-
health group at presentation (34.4%, n = 63 vs 20.5%, n =
48; p = 0.001). Patients consulting because of trauma used
telehealth significantly less often than patients with med-
ical emergencies (15.9%, n = 29 vs 84.15%, n = 154; p
<0.001). Patients who were admitted to the hospital after
ED evaluation used telehealth less frequently than patients
treated on an outpatient basis (18.6%, n = 34 vs 81.4%, n =
149; p = 0.022).
Characteristics and outcomes of telehealth use
Table 3 summarises the characteristics and outcomes of
telehealth use by age group. Telephone calls were the most
common modality of telehealth used by patients before
presenting to the ED (72%, n = 133). Most phone calls
Figure 1: Flowchart of the study.
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were made to healthcare professionals (81.2%, n = 108);
16.5% (n = 22) called a friend or colleague and 3.3% (n =
3) of the patients did not specify whom they had called.
There was a significant association between the modalities
used and the age groups of users (see table 3). Most pa-
tients (77.9%, n = 131) adhered to the recommendation
given, 83.8% (n = 140) were satisfied with the telehealth
service used and 78.6% (n = 50) were confident in the rec-
ommendation given (see table 3). Only 14 patients (7.7%)
Table 1: Baseline characteristics of survey participants.
All patients (n = 417)
Demographic data
Age (years), median (IQR) 42 (29–59)















Triage urgency, n (%)
Urgent conditions 76 (18.2)
Semi-urgent 310 (74.3)
Non urgent 31 (7.4)




Presentation on weekend days, n (%) 157 (37.7)
IQR = interquartile range
Table 2: Comparison of patients with and without telehealth use.
All patients Telehealth used Telehealth not used p-value
Total, n (%) 417 (100) 183 (43.9) 234 (56.1)
Demographic data
Age (years), median (IQR) 42 (29–59) 39 (29–60) 43.5 (30–58) 0.355
Gender, female, n (%) 231 (55.4) 85 (46.5) 146 (62.4) 0.001
Education, n (%) 0.009
Tertiary 116 (27.8) 63 (34.4) 53 (22.7)
Secondary 221 (53.0) 96 (52.5) 125 (53.4)
Obligatory 68 (16.3) 21 (11.5) 47 (20.1)
No formal education 12 (2.9) 3 (1.6) 9 (3.9)
Previous telehealth use, n (%) 111 (26.6) 63 (34.4) 48 (20.5) 0.001
Trauma, n (%) 101 (24.2) 29 (15.9) 72 (30.8) <0.001
Hospital admission, n (%) 59 (14.2) 34 (18.6) 25 (10.7) 0.022
Table 3: Characteristics and outcomes of telehealth use by age group.
All patients 18–24 25–44 45–64 >64 p-value
Telehealth service used, n (%)
Phone call 133 (72.7) 23 (74.2) 50 (65.9) 22 (67.7) 38 (90.5)
Internet resources 49 (26.8) 7 (22.6) 27 (35.1) 11 (33.3) 4 (9.5)
Phone application 1 (0.5) 1 (3.2) 0 0 0 0.021
Outcome regarding recommendation, n
(%)
Adherence 131 (77.9) 25 (83.3) 54 (76.1) 20 (69.0) 32 (84.2) 0.410
Satisfaction 140 (83.8) 23 (76.7) 55 (79.7) 27 (90.0) 35 (92.1) 0.190
Confidence 50 (74.6) 11 (78.6) 21 (70.0) 10 (76.9) 8 (80.0) 0.877
Service used n = 183, adherence n = 168, satisfaction n = 167, confidence n = 67
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stated that they were obliged to use telehealth provided by
their insurance before consultation at the ED.
Comparison of telehealth recommendations and ED
triage score
Most patients (71.4%, n = 130) were recommended by
telehealth to visit the ED (table 4). No patient who was
triaged as “urgent” (STS 2) at ED admission received the
lowest telehealth triage for location – “recommendation to
self-care or go to the pharmacy”. The lowest telehealth
triage for urgency was “consultation within days” and was
recommended to three patients who were triaged as “ur-
gent” at ED admission (see table 4).
Attitude towards telehealth use in non-users
Most patients who did not employ telehealth stated that
they considered that telehealth was not important (62%,
n = 145, table 5). There was a significant association be-
tween the patient’s age and reasons not to use telehealth
(p=0.015). “Difficulties using internet” were mostly men-
tioned by patients >64 years, see table 5. Readiness to use
telehealth was significantly (p <0.001) associated with age.
Discussion
Forty-four percent (44%) of our patients used telehealth
before attending the ED. Telehealth was predominantly
used by well-educated male patients for semi-urgent, non-
traumatic diseases that did not lead to hospitalisation. The
telephone was by far the most commonly used telehealth
modality – especially in elderly people – and internet ser-
vices or apps played only a minor role. The main reason
for not using telehealth was the lack of knowledge about
its importance. Most patients, especially younger ones, are
ready to use telehealth for future consultations.
Use of telehealth and comparison of telehealth users
and non-users
In our population, more male than female patients used
telehealth. Gender differences in telehealth use are known
and may have an impact on the acceptance of digital
healthcare services [13]. Differences can depend on factors
such as technical skills and interest in health topics and so-
cial media [17, 18]. In previous studies, telehealth phone
services were more often used by women [12, 19, 20].
Poorly educated people are also at risk of being left behind
in the process of digitalisation [21, 22], as was confirmed
in our study. Older people using internet tools have been
found to have higher socioeconomic status and higher lev-
els of education [23]. A recent study from Switzerland in-
vestigated the accessibility and practicality of an online
triage tool during the COVID-19 pandemic and confirmed
that elderly people in Switzerland are ready to use online
tools, but may require specific instruction [24, 25]. Older
patients may be inhibited in using digital tools by lack of
technical knowledge, needs and cost [26]. This is reflect-
ed in our population, as some elderly patients reported that
technical problems may have prevented them from using
telehealth. Although age was not significantly different in
the two main groups in our study, age differences were
found in the service used. Further research is warranted
on barriers and drivers of use in specific patient popula-
tions and ways to overcome potential challenges [27]. This
could include qualitative research.
Phone calls to the family doctor were the most popular
telehealth service before presentation. Few older patients
used internet resources and nearly none used other forms
of telehealth. This might be connected to the popularity
Table 4: Comparison of telehealth recommendations and ED triage score.
All patients (n = 182) Triage “urgent” Triage “semi-urgent” Triage “non-urgent”
Location of treatment, n (%)
Emergency department 130 (71.4) 22 (75.9) 101 (72.1) 7 (53.9)
Family doctor 25 (13.7) 4 (13.8) 17 (12.1) 4 (30.8)
Self-care or pharmacy 8 (4.4) 0 (0) 7 (5.0) 1 (7.7)
Other 19 (10.4) 3 (10.3) 15 (11.7) 1 (7.7)
Urgency of treatment, n (%)
Immediately 59 (32.4) 11 (37.9) 47 (33.6) 1 (7.7)
Same day 43 (23.6) 7 (24.1) 34 (24.3) 2 (15.4)
Within days 32 (17.6) 3 (10.3) 25 (17.9) 4 (30.8)
No suggestion 48 (26.4) 8 (27.6) 34 (24.3) 6 (46.2)
STS triage consist of four categories. Patients categorised as “very urgent” were excluded.
Table 5: Attitude towards telehealth in non-users by age group.
All patients 18–24 25–44 45–64 >64 p-value
Reason not to use telehealth, n (%) 234 (100) 0.015
Did not know about telehealth possibilities 12 (5.1) 1 (3.2) 6 (6.5) 2 (2.7) 3 (7.9)
Was not interested 16 (6.8) 1 (3.2) 7 (7.6) 5 (6.9) 3 (7.9)
Deemed not important 145 (62.0) 23 (74.2) 57 (62.0) 45 (62.0) 20 (52.6)
Difficulties with internet 6 (2.6) 0 1 (1.1) 0 5 (13.1)
Insurance model 2 (0.9) 0 0 2 (3%) 0
Other 53 (22.7) 6 (19.4) 21 (22.8) 19 (26.0) 7 (18.4)
Readiness to use telehealth, n (%) 417 (100)
Ready to use 216 (51.8) 31 (50.0) 112 (66.3) 50 (47.2) 23 (28.8) <0.001
Number of patients questioned: “reasons not to use telehealth” n = 234, readiness to use telehealth n = 417
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and promotion of family doctors, especially in older pa-
tients in Switzerland. In the course of 2017, 68.5% of all
men and 72.9% of all women in Switzerland consulted a
general practitioner [28]. Furthermore, some Swiss health
insurance models require patients to contact a telehealth
provider before consulting a doctor, although this was the
case for only a few of our patients.
Characteristics and outcomes of telehealth use
Another reason for this predominant use of telephone con-
tact could be the trust in known institutions – which can
influence adherence, satisfaction and outcome – and which
may play a major role in the doctor-patient relationship in
the digital age [27, 29]. In our population, all age groups
expressed satisfaction with telehealth, trusted the recom-
mendations and adhered to them. As the quality of the in-
formation available in digital sources can vary greatly, fu-
ture research projects should include a detailed evaluation
of the different internet sources or applications. A study
[30] from a Swiss telehealth centre confirmed that more
than 80% of patients adhere to the recommendation given.
Comparison of telehealth recommendations and ED
triage score
In our sample, 18.1% (n = 33) of patients who received the
recommendation “treatment at the pharmacy or at the GP”
still presented at the ED. It is striking that four of these
non-adherent patients then received an “urgent” triage in
our ED. Further research is needed about the patient's rea-
sons for not adhering to the telehealth recommendation, as
well as the predictors and outcomes of non-adherence.
When telehealth triage recommendations were compared
with ED triage, we found three patients who reported that
they received non-urgent triage from telehealth – with the
recommendation to consult within days – but were judged
as “urgent” at ED triage.
Our data are solely based on information provided by the
patient. Therefore, it remains unclear whether this discrep-
ancy occurred because of a misunderstanding, incorrect in-
formation, or a real telemedicine under-triage. Neverthe-
less, the risk of over- or under-triage exists and may put the
patient at risk, especially patients with high-risk symptoms
[20, 33].
With the increasing shortage of primary care physicians in
Switzerland and the decrease in the willingness of prima-
ry care physicians to be available 24/7, the role of alter-
native solutions will become more important. Telehealth
can be an opportunity in this context [10]. A Cochrane re-
view [31] found that at least 50% of telephone consulta-
tions could be handled through telephonic advice alone. A
recent study [32] of telephone triage in western Switzer-
land found that telephone triage reduced the intention to
visit the ED. As in our study, the patients were highly sat-
isfied and adhered to the recommendations.
Attitude towards telehealth use in non-users
The most important reason for not using telehealth men-
tioned in our investigation is that the patient considered
that telehealth was not important. This might be influenced
by the fact that health services are widely available in
Switzerland, due to good coverage, short distances and
obligatory health insurance. In contrast to this, within the
COVID–19 pandemic, 55% of the older adults in the USA
experienced disruption in care [34]. Barriers to accessing
the emergency system have also been demonstrated in
Switzerland [35]. The use of telehealth has increased sub-
stantially around the world and is advocated as an impor-
tant part of medical care, especially in the context of the
pandemic [25, 36, 37]. The COVID-19 pandemic has stim-
ulated digitalisation and telehealth. Future research must
examine whether this effect will extend beyond the pan-
demic. Thus, our findings could serve as a basis for investi-
gations of the impact of the coronavirus pandemic on tele-
health use in Switzerland.
Strength and weaknesses of the study
One strength of this study is that the study team filled out
the questionnaires together with the patients. This led to a
low number of dropouts or insufficiently answered ques-
tionnaires. On the other hand, this could also be a poten-
tial source of bias if patients want to provide convenient
or desired responses for the investigator, especially in the
self-reported telehealth triage category section. The study
team was specifically trained to avoid influencing patients
in their responses as much as possible and to deal with anx-
iety or misunderstanding in the emergency setting with the
necessary empathy.
The multiple-choice character of the questions leads to
missing information that deserves further qualitative re-
search, for example, exploring the reasons for non-use of
telehealth. It is important to keep in mind that we included
patients who presented to an ED. Therefore, patients who
consulted a telehealth service and found adequate treat-
ment for their complaints were not represented. However,
the aim of our study was to provide emergency physicians
with an overview of telehealth use in the ED population. In
addition to this, our study included only walk-in patients,
thus leading to a selection bias. The median age of our pop-
ulation was similar to walk-in patients elsewhere [38].
Conclusion
Many patients used telehealth before ED presentation, with
the telephone being the most commonly used telehealth
modality, especially among elderly patients. Lack of
knowledge about telehealth opportunities, especially those
extending beyond phone calls, and technical barriers
should be addressed to include all population groups and to
realise the full potential of telehealth`s technical capabili-
ties, and should build on the momentum generated by the
coronavirus pandemic.
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